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(54) SINGLE-PHASE INDUCTION MOTOR 

(57)Abstract; 

PROBLEM TO BE SOLVED: To provide a single-phase 
induction motor that can effectively improve the 
efficiency of the motor. 

SOLUTION: Positions of the inclined teeth 16c, 16d that 
partition a main slot 24 accommodating a main coil 20 
and an auxiliary slot 26 accommodating an auxiliary coil 
22 are moved to the auxiliary slot 26 side so that the 
main slot 24 becomes large and the auxiliary slot 26 
becomes small. Positions of tips of the inclined teeth 
16c, 16d are aligned with the same intervals as the tips 
of other teeth. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] . 

It has the stator core which two or more tooth parts projected from a yoke part of ring shape, 
In a single-phase induction motor which has a stator by which a main coil and an auxiliary coil 
are stored by slot formed between said tooth parts, 

All intervals of a tip part of two or more of said tooth parts are allotted equally, 
Said tooth part into which a slot by which said main coil is stored, and a slot by which said 
auxiliary coil is stored are divided so that a slot by which said main coil is stored may become 
large and a slot by which said auxiliary coil is stored may become small, It allots so that a 
position of a base of said tooth part which projects from said yoke part may be moved to the 
slot side by which said auxiliary coil is stored and a position of a tip part of said tooth part may 
be made equal to an interval of the tip parts of other tooth parts. 
A single-phase induction motor characterized by things. 
[Claim 2] 

When a slot by which said main coil is stored, and a slot by which said main coil is stored adjoin, 
In a direction in which a tooth part into which a slot by which said main coil is stored, and a slot 
by which said main coil is stored are divided projects, it is in agreement with an axial center 
direction of said stator core. 

The single-phase induction motor according to claim 1 characterized by things. 
[Claim 3] 

When a slot by which said auxiliary coil is stored, and a slot by which said auxiliary coil is stored 
adjoin, 

In a direction in which a tooth part into which a slot by which said auxiliary coil is stored, and a 
slot by which said auxiliary coil is stored are divided projects, it is in agreement with an axial 
center direction of said stator core. 

The single-phase induction motor according to claim 1 characterized by things. 
[Claim 4] 

When a slot by which a slot by which said main coil is stored, and a slot by which said main coil 
is stored adjoin, and said auxiliary coil is stored, and a slot by which said auxiliary coil is stored 
adjoin, 

All intervals of a tip part of two or more of said tooth parts are allotted equally, 
A tooth part into which a slot by which said main coil is stored, and a slot by which said main coil 
is stored are divided, And a tooth part into which a slot by which said auxiliary coil is stored, and 
a slot by which said auxiliary coil is stored are divided, A cross-section area of a slot by which 
said each main coil is stored, and a slot by which said each auxiliary coil is stored. [ whether 
efficiency of a motor increases, and ] Or it allots so that it may become the size that vibration 
and noise become low, and a position of a base of said tooth part which projects from said yoke 
part may be moved and a position of a tip part of said tooth part may be made equal to an 
interval of the tip parts of other tooth parts. 

The single-phase induction motor according to claim 1 characterized by things. 
[Claim 5] 

When a slot by which a slot by which said main coil is stored, and a slot by which said main coil 
is stored adjoin, and said auxiliary coil is stored, and a slot by which said auxiliary coil is stored 
adjoin, 

All intervals of a tip part of two or more of said tooth parts are allotted equally, 
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A tooth part into which a slot by which said main coil is stored, and a slot by which said main coil 
is stored are divided, A tooth part into which a slot by which said auxiliary coil is stored, and a 
slot by which said auxiliary coil is stored are divided, And it allots so that a position of a base of 
said tooth part which projects from said yoke part may be moved separately and a position of a 
tip part of said tooth part may be made equal to an interval of the tip parts of other tooth parts 
about a tooth part into which a slot by which said main coil is stored, and a slot by which said 
auxiliary coil is stored are divided, 

A revolving magnetic field generated from said stator is changed into a state near a sine wave. 
It is a single-phase induction motor given in at least 1 paragraph among 4 from Claim 1 
characterized by things. 
[Claim 6] 

Said single-phase induction motor is an inner rotor type, 

Said all tooth parts have projected from an inner periphery of said yoke part to inboard. 
It is a single-phase induction motor given in at least 1 paragraph among 5 from Claim 1 
characterized by things. 
[Claim 7] 

Said single-phase induction motor is an outer rotor type, 

Said all tooth parts have projected from a peripheral part of said yoke part to an outside 
direction. 

It is a single-phase induction motor given in at least 1 paragraph among 5 from Claim 1 
characterized by things. 
[Claim 8] 

A winding method of said single-phase induction motor is a distribution volume method or a 
toroidal volume method. 

It is a single-phase induction motor given in at least 1 paragraph among 7 from Claim 1 
characterized by things, 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the single-phase induction motor which makes a revolving magnetic 

field from a single-phase alternative current power supply, and rotates. 

[0002] 

[Description of the Prior Art] 

Conventionally, two or more tooth parts which projected the most standard stator core in a 
single-phase induction motor from the yoke part of the stator core are arranged radiately 
uniformly. 
[0003] 

However, in order to raise efficiency further rather than this standard stator core, By making the 
cross-section area of the coil of one slot of the three slots of each pole and each phase larger 
than the coil of other slots, and making deeper than other slots the depth of the slot by which a 
coil with this large cross-section area is stored, What made the electric resistance value of the 
whole coil smaller than the electric resistance value of a coil so that the outside diameter size 
and shaft orientations of a rotor might be the same and a synchronous output might become 
equal is proposed (patent documents 1). 
[0004] 

In the slot which makes the tooth part 104 project from the yoke part 102 of the stator core 100 
uniformly to a circumferencial direction, and is formed among these tooth parts 104,104 if it 
explains using drawing 3 , The size L of the slot 108 by which the main coil 106 is stored is made 
deep, and the size M of the slot 112 by which the auxiliary coil 110 is stored is made shallow. 
The total copper loss of the main coil 106 and the auxiliary coil 110 can be reduced by increasing 
the copper quantity of the main coil 106, making a total copper quantity the same by this. 
[0005] 

[Patent documents 1] 

JP,2002-247816,A 

[0006] 

[Problem(s) to be Solved by the Invention] 

However, by having made deep the slot 108 by which the main coil 106 is stored as it is the 
stator core 100 of the above-mentioned composition, The width of the yoke part 102 of the ring 
shape of the stator core 100 must become narrow, the magnetic resistance of the portion must 
become large, many magnetizing current must be sent, and there is a problem that the effect 
which increased the copper quantity of the main coil 106 will be offset eventually. 
[0007] 

Then, this invention provides the single-phase induction motor which can raise the efficiency of 

a motor in view of the above-mentioned problem. 

[0008] 

[Means for Solving the Problem] 

In a single-phase induction motor which an invention of Claim 1 has the stator core which two or 
more tooth parts projected from a yoke part of ring shape, and has a stator by which a main coil 
and an auxiliary coil are stored by slot formed between said tooth parts, Said tooth part into 
which a slot by which all intervals of a tip part of two or more of said tooth parts are equally 
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allotted, and said main coil is stored, and a slot by which said auxiliary coil is stored are divided, 
So that a slot by which said main coil is stored may become large and a slot by which said 
auxiliary coil is stored may become small, It is a single-phase induction motor allotting so that a 
position of a base of said tooth part which projects from said yoke part may be moved to the 
slot side by which said auxiliary coil is stored and a position of a tip part of said tooth part may 
be made equal to an interval of the tip parts of other tooth parts. 
[0009] 

When a slot by which said main coil is stored, and a slot by which said main coil is stored adjoin, 
an invention of Claim 2, It is the single-phase induction motor according to claim 1 being in 
agreement with an axial center direction of said stator core in a direction in which a tooth part 
into which a slot by which said main coil is stored, and a slot by which said main coil is stored 
are divided projects. 
[0010] 

When a slot by which said auxiliary coil is stored, and a slot by which said auxiliary coil is stored 
adjoin, an invention of Claim 3, It is the single-phase induction motor according to claim 1 being 
in agreement with an axial center direction of said stator core in a direction in which a tooth part 
into which a slot by which said auxiliary coil is stored, and a slot by which said auxiliary coil is 
stored are divided projects. 
[0011] 

In an invention of Claim 4, a slot for which said main coil is stored, and a slot by which said main 
coil is stored adjoin, And when a slot by which said auxiliary coil is stored, and a slot by which 
said auxiliary coil is stored adjoin. A tooth part into which a slot which allots equally all intervals 
of a tip part of two or more of said tooth parts, and by which said main coil is stored, and a slot 
by which said main coil is stored are divided, And a tooth part into which a slot by which said . 
auxiliary coil is stored, and a slot by which said auxiliary coil is stored are divided, A cross- 
section area of a slot by which said each main coil is stored,, and a slot by which said each 
auxiliary coil is stored. [ whether efficiency of a motor increases, and ] Or it is the single-phase 
induction motor according to claim 1 allotting so that a position of a base of said tooth part 
which projects from said yoke part may be moved and a position of a tip part of said tooth part 
may be made equal to an interval of the tip parts of other tooth parts so that it may become the 
size that vibration and noise become low. 
[0012] 

In an invention of Claim 5, a slot for which said main coil is stored, and a slot by which said main 
coil is stored adjoin, And when a slot by which said auxiliary coil is stored, and a slot by which 
said auxiliary coil is stored adjoin. A tooth part into which a slot which allots equally all intervals 
of a tip part of two or more of said tooth parts, and by which said main coil is stored, and a slot 
by which said main coil is stored are divided, A tooth part into which a slot by which said 
auxiliary coil is stored, and a slot by which said auxiliary coil is stored are divided, And about a 
tooth part into which a slot by which said main coil is stored, and a slot by which said auxiliary 
coil is stored are divided, a position of a base of said tooth part which projects from said yoke 
part, [ move separately and ] It is a single-phase induction motor given in at least 1 paragraph 
among 4 from Claim 1 changing into a state near a sine wave a revolving magnetic field which is 
allotted so that a position of a tip part of said tooth part may be made equal to an interval of the 
tip parts of other tooth parts, and is generated from said stator. 
[0013] 

Said single-phase induction motor is an inner rotor type, and an invention of Claim 6 is a single- 
phase induction motor given in at least 1 paragraph among 5 from Claim 1, wherein said all tooth 
parts have projected from an inner periphery of said yoke part to inboard. 
[0014] 

Said single-phase induction motor is an outer rotor type, and an invention of Claim 7 is a single- 
phase induction motor given in at least 1 paragraph among 5 from Claim 1, wherein said all tooth 
parts have projected from a peripheral part of said yoke part to an outside direction. 
[0015] 

An invention of Claim 8 is a single-phase induction motor given in at least 1 paragraph among 7 
from Claim 1, wherein a winding method of said single-phase induction motor is a distribution 
method or a toroidal volume method. 
[0016] 
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[work — ] for 

In a single-phase induction motor of this invention, if a cross-section area of a slot is observed, 
the sum total of a cross-section area of a slot by which a main coil is stored, and a slot by 
which an auxiliary coil is stored hardly changes, but a cross-section area of a slot by which a 
main coil is stored is large. 
[0017] 

As for current which generally flows into a coil during operation of a single-phase induction 
motor, a direction of a main coil becomes larger than an auxiliary coil in many cases. If this was 
using the same copper quantity with a main coil and an auxiliary coil, as. for a main coil, current 
density will become high, and an auxiliary coil will be in the state where there is a margin too 
much, conversely. Therefore, if a copper quantity of a main coil is increased and a copper 
quantity of an auxiliary coil is reduced by distinguishing between a cross-section area of a slot 
by which a main coil and an auxiliary coil are stored, both current density will approach, and, as a 
result, a total copper quantity of both coils will hardly change, but total copper loss can be made 
small. 
[0018] 

A problem by width of a yoke part becoming narrow like a single-phase induction motor of the 

patent documents 1 is not generated, either. 

[0019] 

When thinking making vibration and noise low as important in a single-phase induction motor, A 
tooth part into which a slot by which said main coil is stored, and a slot by which said main coil 
is stored are divided, A tooth part into which a slot by which said auxiliary coil is stored, and a 
slot by which said auxiliary coil is stored are divided, And about a tooth part into which a slot by 
which said main coil is stored, and a slot by which said auxiliary coil is stored are divided. It allots 
so that a position of a base of said tooth part which projects from said yoke part may be moved 
separately and a position of a tip part of said tooth part may be made equal to an interval of the 
tip parts of other tooth parts, and a revolving magnetic field generated from said stator is 
changed into a state near a sine wave. 
[0020] 

[Embodiment of the Invention] 
(The 1st working example) 

Hereafter, the single-phase induction motor 10 which is the 1st working example of this 

invention is explained based on drawing 1 . 

[0021] 

The single-phase induction motor (only henceforth a motor) 10 of this example is an inner rotor 
type basket type single-phase induction motor, 24 and a pole are 6 and the slot number of this 
motor 10 is a thing of a distribution volume method. 
[0022] 

The composition of the stator 12 of this motor 10 is explained based on drawing 1 . 
[0023] 

Drawing 1 is a thing illustrating the upper half of the stator 12, and ** and the omitted lower half 

have an upper half and composition symmetrical with the upper and lower sides. 

[0024] 

The 24 T character-like tooth parts 16a~16d project, and constitute the stator core 18 from 
inner circumference of the yoke part 14 of ring shape. The 24 slots 24 and 26 are formed in this 
stator core 18 among the 24 tooth parts 16a-16d. 
[0025] 

In the case of this example, since it is a distribution volume, the main coil 20 and the auxiliary 

coil 22 are stored by every two slots, respectively. 

[0026] 

First, as shown in drawing 1 , all the intervals at the tip by the side of 24 tooth parts [ 16a~16d ] 
inner circumference opened the crevice between the same sizes e, and have projected it at 
equal intervals. 
[0027] 

The tooth part (henceforth [ abbreviated is carried out and ] a cardinal-tooth part) 16a into . 
which the slot (henceforth [ abbreviated is carried out and ] the main slot) 24 by which the main 
coil 20 is stored, and the main slot 24 are divided is projected toward the axis O of the stator 
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core 18. That is, in drawing 1 , it has projected along the line (henceforth a center line) A to an 

axial center direction. 

[0028] 

The tooth part (henceforth [ abbreviated is carried out and ] an auxiliary tooth part) 16b into 
which the slot (henceforth [ abbreviated is carried out and ] an auxiliary slot) 26 by which the 
auxiliary coil 22 is stored, and the auxiliary slot 26 are divided is also projected toward the axis 0 
of the stator core 18. That is, in drawing 1 , it has projected in accordance with the center line A. 

[0029] 

As shown in drawing 1 , the tooth parts into which the main slot 24 and the auxiliary slot 26 are 
divided differ in the cardinal-tooth part 16a and the auxiliary tooth part 16b, and are not 
projected in accordance with the center line A. Hereafter, it explains in detail. 
[0030] 

First, the tooth part (henceforth [ abbreviated is carried out and ] an inclinated-tooth part) 16c 
divided so that the main slot 24 may be located in left-hand side and the auxiliary slot 26 may be 
located in right-hand side is explained. 
[0031] 

The position projected from the base 14 of this inclinated-tooth part 16c, i.e., a yoke part, is 
located in the auxiliary slot 26 side, and the interval at the tip of the inclinated-tooth part 16c is 
arranged with the same size e as the interval at the tip of other cardinal-tooth parts 16a and the 
auxiliary tooth part 16b. This has projected along the line C (henceforth the inclined lines C) by 
which only theta** (for example, theta**=10 degree) inclined to clockwise direction to the center 
line A. 
[0032] 

Next, the main slot 24 is in right-hand side, and the inclinated-tooth part 16d which has the 
auxiliary slot 26 in left-hand side is projected along the line D (henceforth the inclined lines D) - 
theta** (for example, -theta**=-10 degree) Leaning to the center line A. 
[0033] 

And the six inclinated-tooth parts 16d which the cardinal-tooth part 16a met six, the auxiliary 
tooth part 16b met 6 and the inclined lines G, and the projected inclinated-tooth part 16c 
projected along 6 and the inclined lines D are allotted. 
[0034] 

While the cross-section area of the main slot 24 becomes large by using the above inclinated- 
tooth parts 16c and 16d, the cross-section area of the auxiliary slot 26 becomes small. 
Therefore, the copper quantity of the main coil 20 stored by the main slot 24 becomes large, and 
the copper quantity of the auxiliary coil 22 conversely stored by the auxiliary slot 26 becomes 
small. 
[0035] 

moreover — since the interval of each tooth parts [ 16a~16d ] tip parts is equal, if it sees from 
the basket type rotator side — the tooth part 16 — it is arranged uniformly and a-16 d of what 
is [the conventional standard tooth part ] equivalent to what has been arranged uniformly as a 
revolving magnetic field which the stator 12 generates is obtained. Therefore, it does not have an 
adverse effect to the motor characteristic by having pushed down the inclinated-tooth parts 16c 
and 16d. 
[0036] 

By making the inclinated-tooth parts 16c and 16d incline, the sum total of the cross-section 
area of the main slot 24 and the auxiliary slot 26 hardly changes, but the cross-section area of 
the main slot 24 is large. Generally, as for the current which flows into a coil during operation of 
a motor, the direction of the main coil 20 becomes larger than the auxiliary coil 22 in many 
cases. If this was using the same copper quantity with the main coil 20 and the auxiliary coil 22, 
current density will become high and the main coil 20 will be in the state where the auxiliary coil 
22 has a margin too much, conversely. Therefore, if the copper quantity of the main coil 20 is 
increased and the copper quantity of the auxiliary coil 22 is reduced by distinguishing between 
the cross-section area of the main slot 24 and the auxiliary slot 26, both current density can 
approach, and, as a result, the total copper quantity of both coils can hardly change, but total 
copper loss can be made small. And an efficient motor can be provided, without raising a material 
cost and a size. Since the area of the yoke part 14 does not change, there is no loss by it 
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[0037] 

In thinking the efficiency of the motor 10 as important, it sets up greatly the size of the cross- 
section area of the main slot 26 so that motor efficiency may increase. Therefore, in order that 
the path of a main coil may make the main coil 20 stored into the main slot 26 in order not to 
change increase, it determines that the inclination theta and -theta of the inclined lines C and 
the inclined lines D will enlarge the cross-section area of the main slot 26, and raises the 
efficiency of the motor 10. 
[0038] 

(The 2nd working example) 

Next, the motor 10 of 48 slots which think low vibration and a low noise as important, and six 

poles is explained based on drawing 2 . 

[0039] 

When thinking low vibration and a low noise as important, having the efficiency of the 
predetermined motor 10, it is preferred to change into the state near a, sine wave the revolving 
magnetic field generated from the stator 12. 
[0040] 

Therefore, in the 1st working example, inclination of all the inclinated-tooth parts 16c and 16d 

was the same inclination altogether in theta or -theta. 

[0041] 

However, the inclination of 48 tooth parts which divides the main slot 24 and the auxiliary slot 26 

is made to incline by different inclination for every tooth part at this example. 

[0042] 

Concretely, it explains based on drawing 2 . 
[0043] 

Drawing 2 is the figure which simplified intelligibly the stator core 18 of the motor 10 of 48 slots 
and six poles, omits the yoke part 14 of ring shape, and expresses the T character-like tooth 
parts 16a-16d with a dashed dotted line. 
[0044] 

The main slot 24 is omitted and is displayed as "main SU", and the auxiliary slot 26 omits it and 

displays it as "** SU." 

[0045] 

The main slot 24 which does not adjoin the auxiliary slot 26, and the cardinal-tooth part which 

divides 24 comrades are displayed as the cardinal-tooth part 16a. 

[0046] 

The cardinahtooth part which divides the main slot 24 which does not adjoin the main slot 24 
which adjoins the auxiliary slot 26 is displayed as cardinahtooth part 16a + and cardinahtooth 
part 16a". 
[0047] 

The auxiliary slot 26 which does not adjoin the main slot 24, and the auxiliary tooth part into 

which 26 comrades are divided are. displayed as the auxiliary tooth part 16b. 

[0048] 

The auxiliary tooth part into which the auxiliary slot 26 which adjoins the main slot 24, and the 

auxiliary slot 26 which does not adjoin are divided is displayed as auxiliary tooth part 16b + and 

auxiliary tooth part 16b~ 
[0049] 

The tooth part into which the main slot 24 and the auxiliary slot 26 are divided is displayed as 

the inclinated-tooth parts 16c and 16d. 

[0050] 

All the intervals at the tip by the side of 48 tooth parts [ 16a~16d ] inner circumference opened 

the same crevice, and have projected it at equal intervals. 

[0051] 

The main slot 24 which does not adjoin the auxiliary slot 26, and the cardinahtooth part 16a 
which divides 24 comrades were projected to the axial center direction, namely, is projected in 
accordance with the center line. 
[0052] 

Cardinahtooth part 16a + which divides the main slot 24 which does not adjoin the main slot 24 
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which adjoins the auxiliary slot 26 inclines only theta 2 to a center line. 
[0053] 

Cardinal-tooth part 16a" which divides the main slot 24 which does not adjoin the main slot 24 

which adjoins the auxiliary slot 26 inclines only -theta 2 to a center line. 

[0054] 

The auxiliary slot 26 which does not adjoin the main slot 24, and the auxiliary tooth part 16b into 

which 26 comrades are divided are projected in accordance with the center line 

[0055] 

Auxiliary tooth part 16b + which divides the auxiliary slot 26 which adjoins the main slot 24, and 

the auxiliary slot 26 which does not adjoin inclines only theta 2 to a center line. 

[0056] 

Auxiliary tooth part 16b~ which divides the auxiliary slot 26 which adjoins the main slot 24, and 

the auxiliary slot 26 which does not adjoin inclines only -theta 2 to a center line, 

[0057] 

The inclinated-tooth part 16c inclines the tooth part into which the main slot 24 and the 
auxiliary slot 26 are divided only theta 1 to a center line. 

[0058] 

The inclinated-tooth part 16d inclines the tooth part into which the main slot 24 and the 
auxiliary slot 26 are divided only -theta 1 to a center line. 

[0059] 

The inclination of 48 tooth parts which divides the main slot 24 and the auxiliary slot 26 as it is 
this example is made to incline by different inclination for every tooth part, the cross-section 
area of the main slot 24 and the auxiliary slot 26 is changed, and the revolving magnetic field 
generated from the stator 12 is changed into the state near a sine wave. This realizes the low 
vibration and the low noise of the motor 10. 
[0060] 

(Example 1 of change) 

In each above-mentioned working example, although it explained in the inner rotor type motor, it 

replaces with this and can be used also in an outer rotor type motor. 

[0061] 

In this case, the angle of inclination of the tooth part 16 which projects radiately is provided in 
an outside direction from the periphery of the yoke part 14 of ring shape, the main slot 24 
becomes large,, and it is made for the auxiliary slot 26 to become small. 
[0062] 

(Example 2 of change) 

In each above-mentioned working example, although it was a distribution volume method, it may 

replace with this and a toroidal volume method may be used. 

[0063] 

[Effect of the Invention] 

By making larger than the cross-section area of the slot by which an auxiliary coil is stored the 
cross-section area of the slot by which a main coil is stored by the above as it is a single-phase 
induction motor of this invention, Without changing most of the total copper quantity of both 
coils, total copper loss can be made small and the efficiency of a motor can be raised. 
[Brief Description of the Drawings] 

[Drawing 1] It is a top view of the stator of the motor in which the 1 st working example of this 
invention is shown. 

[Drawing 2]I t is an approximate account figure of the stator of the motor in which the 2nd 
working example of this invention is shown. 

[Drawing 3] It is a top view of the stator of the conventional motor. 

[Description of Notations] 

10 Motor 

12 Stator 

14 Yoke part 

1 6 Tooth part 
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1 6a Cardinahtooth part 

16b Auxiliary tooth part 

16c and 16d Inclinated-tooth part 

1 8 Stator core 

20 Main coil 

22 Auxiliary coil 

24 The main slot 

26 Auxiliary slot 



[Translation done.] 
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